The Qeshm Manufacturing sectors are highly dependent to the fossil fuel to provide their required energy. The development in manufacturing sectors is in associated with the high fossil energy consumption which can be harmful for the environment. Here, the low carbon economy and grey correlation theory is used to assess the relation between the energy consumption and three various pollutant emissions such as industrial waste water, industrial solid waste and industrial waste gas. The correlation indicates a large relation between energy consumption and pollution. Through the analysis of resources and the environment a series of sustainable policies is proposed to develop the manufacturing in Qeshm Island.
Introduction
Low carbon economy (LCE) is a type of economy based on minimum output of greenhouse gas emission into the atmosphere and environment. In the other word it can be translated into low power consumption and subsequently low emission and pollution [1] . This economical policy plays a significant role in development of capitalism the renewable energy. Actually this policy is known as the official national development strategy to avoid the climate change and global warming problem. The final objective of low carbon economy is to replace the renewable energy with carbon and makes zero-carbon society [2, 3] . France as one of the industrialized nations, has the lowest carbon dioxide production where the 75% of its electricity being produced by nuclear energy [4, 5] .
The Islamic Republic of Iran located in Middle East and from the north and south direction is surrounded by the Caspian Sea and Persian Gulf respectively which are a good supply of oil and gas. According to the geographically condition and strategic location, the Islands in south of Iran are important harbor. Lots of manufacturing companies due to the free tax zone in the Island are willing to perform business. These manufacturing sectors need use the energy to produce the output. The required energy for these sectors are provided mostly through the fossil fuel such as crude oil, coal, gasoline, diesel and others refer to abundant supply in location. These abundant supplies of oil and gas may resolve the required fuel for the manufacturing company and other sector but according to the global warming strategy the application of these types of fuel must be limited. The Qeshm Island is located in the south of Iran and is one the main pole of the manufacturing sector of this country. The manufacturing in Qeshm consists of three major parts: manufacturing the equipment, steel and textile industries and petroleum industry. The manufacturing sector almost provides the required materials of the economical sectors which finally will lead to guarantee the enhancing of people's living standard. The statistics and graphs in 2013 illustrates among the 20 industries in manufacturing, the electronic equipment and computers are topped where the export of transportation equipment, electrical machinery, and textile manufacturing, accounting for 19% of the total export value. Currently, the high consumption of energy in Qeshm is dedicated to manufacturing, electricity, gas and water supply. In fact, the demand for the energy is highly beyond the growth of the underground resources. This makes a large gap between the demand for various resources and power generation. This problem has become a significant bottleneck in development of economy in Qeshm Island.
In this research the purpose is to assess the correlation between energy consumption and industrial output, export of industrial product and industrial FDI in Qeshm Island. The Grey theory and the maximum polarity strategy are the two methods which are used to analyze the correlation of the energy consumption and productivity of the manufacturing sectors in island. On the other hand, the relation between energy consumption and pollutant emission are being considered to propose the strategy for better sustainability of the manufacturing sectors.
Methodology

Grey Theory Analysis of Correlation between Energy Consumption and Output
The grey theory was initiated in1982 in china. As far as the information is not clear, the systems such as economical document are referred to grey system where the grey means the poor, incomplete and uncertain [6] . The objective and application of grey system is to make a bridge to resolve the existing gap between the social science and the natural science. In this case the correlation analysis between the energy consumption and the output of the manufacturing are considered as a grey process in a grey system. The grey correlation analysis indicates a greater correlation if two parameters are basically the same in speed of development. As the first step in calculating the grey correlation the energy consumption are considered as the references series X 0 ={X 0 (t), t=1, 2, 3, …, n} and the industrial output, export of manufacturing goods and industrial FDI are considered as the compare series X i ={X i (t), t=1, 2, 3,…, n}, (i=1, 2, 3, …, m), and normalized them. As the second step, a list of the corresponding differences including the differences of reference series (energy consumption), the minimum and maximum in the differences and the resolution coefficient (ξ) will be generated in accordance with need. The ξ is between 0 and 1 which normally will be set at ξ=0.5. As the third step, calculate the correlation coefficient є i (k) through the following formula (equation 1) and finally utilized the equation 2 to calculate the average of the coefficients which is the correlation between X 0 , X i .
Gray Theory Analysis of Correlation between Energy Consumption and Pollutant
The increase of energy consumption has resulted in high growth of pollutant emission and there is a great relation between these two parameters. The Qeshm manufacturing sectors mostly provide their required fuel from crude oil, gasoline, diesel and fuel oil where the main pollutant emissions are the industrial waste water, industrial solid waste and industrial waste gas. The maximum polarity strategy was utilized in order to make a matrix analysis between the energy consumption and pollutant emissions. The industrial waste water (X 1 ), industrial solid waste (X 2 ) and the industrial waste gas (X 3 ) are considered as the reference series and correspondingly the crude oil (Y 1 ), gasoline (Y 2 ), diesel (Y 3 ) and fuel oil (Y 4 ) are considered as the compare series. The calculations propose the correlation between the pollutant emission and various supply of energy consumption in a direct matrix..
Results and discussion
Correlation between Energy Consumption and Output
Within the last previous 9 years the consumption of energy was comparatively high. Thus, the period between 2005 and 2013 was investigated as the raw data for grey analysis of the correlation between parameters. The data were converted from Iranian currency (Rials) to united state dollars ($). Table 1 provides the information of energy consumption, industrial output, export of manufacturing goods and foreign direct investment (FDI) within the years of 2005 to 2013. The data were extracted from the statistical year book of Qeshm Island in each year [7] . As mentioned previously the energy consumption is considered as the reference sequence (X 0 (t)) and the industrial output, export of manufacturing goods and foreign direct investment [X 1 (t), X 2 (t), X 3 (t) respectively] are considered as the compare sequence. In the next step, the Table 1 should be standardized based on the year 2005 and the difference between the reference sequence and compare sequence are calculated as Table 2 . The maximum and minimum of differences between reference series and compare series are known as environmental parameters and is required to calculate the grey correlation.
As the second step, the maximum and minimum of differences between reference series and compare series are known as environmental parameters and is required to calculate the grey correlation. According to the Table 2 , the minimum of the differences is 0 for 2005 and the maximum of the differences is dedicated to year 2013 and the difference between energy consumption and export of manufacturing goods which is 2.4491. The resolution coefficient is assumed at ξ=0.5. Thus the following information is extracted from Table 2 calculation. So, the correlation coefficient є i (t) can be calculated with the calculated data and equation 1. Table 3 tabulated the correlation coefficient of industrial output, export of manufacturing goods and foreign direct investment respectively. In the last step, the calculated correlation coefficient put into the equation 2 to obtain the average of the correlation coefficient during the 2005 to 2013 in Qeshm Island manufacturing sectors. The results are obtain as γ 1 = 0.7691, γ 2 = 0.7657 and γ 3 = 0.8105 for industrial output, export of manufacturing goods and foreign direct investment respectively. The results indicate that the parameters are approximately close to the energy consumption. The grey correlation between industrial output and energy consumption with the degree of 76.91% indicates that energy consumption in Qeshm Island is mostly dedicated to the industrial development. This number is followed by the 76.57% for the export of manufacturing goods and 81.05% for the foreign direct investment. The value shows that the most of the foreign-investment company in Qeshm Island are the energy consuming enterprise. These values show that the Qeshm Island manufacturing economy is greatly dependent to the natural sources. Therefore, to obtain a successful strategy in developing the industries and improving the environment, the both industrial structure and low energy consumption industries should be considered.
Correlation between Energy Consumption and Pollutant Emission
As mentioned previously the required fuel for the manufacturing sectors in Qeshm is provided with the four types of natural resources such as crude oil, gasoline, diesel and fuel oil which have resulted in pollutant such as industrial waste water, solid waste and industrial waste gas. In order to calculate the grey correlation between energy consumption and different pollutant emission the data from statistical book of Qeshm Island between the years 2005 and 2013 is extracted according to what is shown in Table 4 for industrial waste materials. Table 5 provides the information about the consuming fuel in manufacturing sectors [7] . In order to assess the correlation between energy consumption and pollutant emissions the maximum polarity strategy is utilized. In order to standardize the extracted data the greater value in each column will be selected as the base and the others will be a percent of that. Table 6 tabulated the standardized data for energy consumption divided by various resources and industrial waste materials. The same method is used to make a direct matrix between the various types of fuel source and waste materials. Table 7 shows the correlation matrix between the fuel sources and pollutant emissions. It found from Table 7 that correlation between gasoline and industrial solid waste reached the highest percent with 95.94%. It can be concluded that the industrial solid waste in manufacturing sectors in Qeshm mostly is relevant to gasoline. The order of correlation between energy consumption and industrial waste water is: crude oil>gasoline>fuel oil>diesel. The correlation for the industrial solid waste is: gasoline>crude oil>fuel oil>diesel. The statistics indicates that the greatest correlation of the pollutant emission is dedicated to the crude oil and gasoline where the diesel has the lowest effect in pollutant. Therefore, it can be concluded that to save the environment the reduction in utilization of crude oil and gasoline can be greatly influential. In the other hand, the clean energy such as wind and water can be replaced.
Conclusion and Recommendation
As conclusion it can be said that the manufacturing sectors in Qeshm Island are suffering the environment. The application of fossil fuel in providing the required energy is not environmentally friendly. Thus, new strategies and policies should be applied to the manufacturing systems to develop both environment protection and foreign trade regulation in Qeshm. The best strategy according to the Qeshm geographically condition is to replace the fossil fuel with the clean energy supply such as wind and water. The Qeshm is located across the Persian Gulf and should improve the facilities to use these types of clean and natural source of energy more efficiently. The second strategy is a good interaction between manufacturing sectors and service industry which can create a low energy consumption-high added value manufacturing. The other strategy is participating in world cooperation and develops the sustainable source of clean energy to reduce the effect of greenhouse gas and save the environment. The application of clean development mechanism can solve the problem in great extent. The government should play a leading role to achieve the mentioned strategies.
